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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention generally relates to water containing hydrogen obtained by electrolysis (referred to as elec- 
trolytic hydrogen dissolved water hereinafter). 

More particularly, the present invention relates to high concentration hydrogen (including hydrogen atoms) dis- 
10 solved water obtained by electrolysis having the ability to prevent or repair damage of DNA. Also, the present invention 
relates to a method of producing such electrolytic hydrogen dissolved water. Furthermore, the present invention relates 
to an apparatus of producing high concentration hydrogen dissolved water by electrolysis. 

Description of the Background Art 

All the living things on earth are referred to as a DNA (Deoxyribo Nucleic Acid) organism. The metabolism of the 
organism is completely controlled by DNA (gene). It can be said that the life, death, and health of the organism are 
dominated by DNA. In other words, hearth implies DNA in a normal state, and disease implies an abnormal state of 
the DNA. 

If the development of means to maintain a normal state of the DNA and to render an abnormal state of the DNA 
to a normal state achieves success, electrolytic hydrogen dissolved water will be applicable not only to the medical 
and pharmacy field, but also to various fields such as the food industry and many other unpredictable fields since water 
can arrive rapidly to all portions in the organism including the lipid membrane (cell membrane) and the blood-brain 
barrier. 

The damage of a DNA cell is relatively small due to the self -guarding effect within the biological body. However, 
according to independent cell culture research, self -damage occurs to reduce the lifetime of the DNA due to rapid 
oxidation by free radicals. Vitamin C (ascorbic acid) is conventionally known as the scavenger substance for a free 
radical. 

However, vitamin C per se is converted into a free radical since vitamin C reduces others and is subjected to 
oxidation. Since this free radical originating from vitamin C participates in the damage of the DNA cell, vitamin C could 
not be taken as an ideal substance as a scavenger for a free radical. 

SUMMARY OF THE INVENTION 

3S The present invention is directed to solve the above-described problems, and has an object of providing electrolytic 

hydrogen dissolved water ideal for suppressing damage of a DNA cell. 

Another object of the present invention is to provide a method of producing such electrolytic hydrogen dissolved 
water. 

A further object of the present invention is to provide an apparatus of producing high concentration hydrogen 
40 dissolved water by electrolysis. 

According to an aspect of the present invention, electrolytic hydrogen dissolved water includes dissolved hydrogen 
of at least 0.1 ppm. The water is preferably made neutral. 

According to another aspect of the present invention, a method of producing electrolytic hydrogen dissolved water 
includes the step of preparing raw water (such as tap water) including at least natrium, kalium, magnesium, and calcium 
45 ions to obtain purified water from the raw water. A catalyst is added to promote electrolysis in the purified water. The 
purified water with the catalyst added to promote electrolysis is electrolyzed. Then, cathode water is derived. 

According to a third aspect of the present invention, an apparatus of producing electrolytic hydrogen dissolved 
water includes a unit for obtaining purified water from raw water, and a catalyst supply unit for supplying a catalyst to 
promote electrolysis in the purified water. The apparatus further includes a unit to electrolyze the catalyst-added purified 
so water. 

It was found that the electrolytic hydrogen dissolved water according to the present invention prevents or sup- 
presses damage of the DNA. It is considered that the hydrogen in the high concentration hydrogen -containing water 
by electrolysis reduces the radical (superoxide anion radical) that is the cause of DNA damage. The radical is eliminated 
to prevent or suppress damage of the DNA. The hydrogen per se is oxidized so that the water is harmless to the human 
55 body. 

The foregoing and other objects, features, aspects and advantages of the present invention will become more 
apparent from the following detailed description of the present invention when taken in conjunction with the accompa- 
nying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flow chart of the process of producing high concentration hydrogen dissolved water obtained by elec- 
trolysis. 

5 Fig. 2 is a diagram representing the concept of an electrolytic water generator according to a first embodiment of 

the present invention. 

Fig. 3 is a diagram representing the concept of an electrolytic water generator according to a second embodiment 
of the present invention. 

Fig. 4 is a flow chart of generating electrolytic hydrogen dissolved water according to a third embodiment of the 
10 present invention. 

Fig. 5 is a block diagram for operating a valve rotor. 

Figs. 6A and 6B are diagrams for describing an operation of a switching valve. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 

Embodiments of the present invention will be described hereinafter with reference to the drawings. 
First Embodiment 

20 Fig. 1 is a diagram showing the flow of producing high concentration hydrogen dissolved water by electrolysis 

according to the present invention. Referring to Fig. 1 , tap water is prepared. The tap water includes at least natrium, 
kalium, magnesium, and calcium ions. The tap water is distilled or filtered with a reverse osmosis membrane to obtain 
purified water. NaC€, for example, is added as a catalyst for promoting electrolysis in the purified water to set the 
conductivity to at least 100u-S/cm. Then, the purified water is electrolyzed to derive cathode water. At this time point, 

25 the derived cathode water is sent back to the cathode chamber to be subjected to electrolysis again, whereby cathode 
water including electrolytic hydrogen of a higher concentration is obtained. The obtained high concentration hydrogen 
dissolved water includes dissolved hydrogen (H + , H» hy. The nature thereof is set forth in the following. 

ORP (Oxidation-Reduction Potential): -500mV; PH: 10.8; DH (Dissolved Hydrogen): 1.5 ppm; DO (Dissolved Ox- 
ygen): 5.2 ppm; NMR (Nuclear Magnetic Resonance): 50 HZ. 

30 Although NaC€ is taken as a catalyst to promote electrolysis in the above embodiment, the present invention is 

not limited to this. For example, calcium lactate can be used, provided that a greater amount (20-30 times) than the 
amount of NaC€ is required. 

Then, hypochlorous acid included in the cathode water is removed by filtering, using active carbon, degassing, 
distilling, and the like. Then, a buffer is added to the cathode water for neutralization. The water is neutralized for the 

35 purpose of promoting applicability to the human body. Sodium phosphate can be used as the buffer. Alternatively, it 
has been found that anode water obtained by an anode electrode can be used. The usage of anode water obtained 
simultaneously with cathode water by electrolysis provides the advantage that water can be used effectively since the 
anode water does not have to be discharged. There is also the advantage that anode water is harmless and safe to 
the human body. Preferably, anode water is added to the cathode water so that the pH of the cathode water becomes, 

40 for example, 7.2-7.3. 

Usage of hydrochloric acid can be considered for the buffer. However, usage of hydrochloric acid will produce 
NaC€ to result in salty cathode water. Therefore, hydrochloric acid is not appropriate for practical usage. 

Such water including hydrogen of high concentration by electrolysis is recognized to have the effect of preventing 
or suppressing damage of the DNA cell. 
45 The characteristics of high concentration hydrogen dissolved water obtained by electrolysis according to the above- 

described flow under various conditions (high concentration hydrogen dissolved water before a buffer is added) are 
summarized in Table 1 . The values for raw water (tap water) as a comparative example is also shown in Table 1 . 



Table 1 





PH 


°C 


ORP(mv) 


DO 


DH(ppm) 


Example 1 


9.8 


12.7 


-94 


7.4 


0.40-0.45 


Example 2 


10.3 


13.2 


-247 


6.6 


0.69-0.72 


Example 3 


10.4 


13.2 


-497 


6.2 


0.86-0.90 


Example 4 


10.7 


13.7 


-729 


4.2 


1.03-1.06 


Comparative Example (Raw Water) 


7.5 


13.1 


652 


10.0 


(2.3u, mg/€) 
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Regarding the high concentration hydrogen dissolved water obtained by electrolysis under various conditions, it 
was found that the high concentration hydrogen dissolved water of the characteristics shown in Table 2 is particularly 
favorable in reducing the radical (superoxide anion radical) which becomes the cause of DNA damage. 

Table 2 





DH (ppm) 


DO (ppm) 


ORP (mv) 


Conductivity (u. s/cm) 


NMR (Hz) 


PH 


High Concentration 
Hydrogen Dissolved 
Water 


0.3-1.0 


3-6 


-200—700 


200-500 


52-54 


9-11 


Raw Water 


0 


10 


+300 


200 


140-145 


6.6-6.8 



70 



75 



20 



25 



30 



35 



40 



This water containing hydrogen of high concentration is considered to be able to be developed for applications in 
various fields set forth in the following. 

The first is the application in the field of medicine and pharmacy. For example, the water can be used in producing 
transfusion formulation as well as in the production of other medicine. Also, the water can be used as dialysis treatment 
solution, peritoneal dialysis solution, and other solutions. 

The second is the application in medicine for preventing and treating senescence and retrogressive reformation 
caused by oxidation of the skin tissue. For example, the water can be used in producing face lotion and other cosmetics 
and toiletries. 

The third is the application in antioxidation food and functional food. For example, the water may be used in pro- 
ducing food. 

The fourth is the application in processed drinks and beverages. For example, the usage as drinking water (anti- 
oxidation water) is one candidate. Also, usage as the water ingredient of processed drinks such as a can of soft drinks 
and coffee can be considered. 

The fifth is the application to improve contamination and degradation of edibles due to agricultural chemicals, 
herbicides, insecticides, and the like as well as to maintain freshness. For example, it may be used as a washing agent 
or rinse before shipment of vegetables, fruits, and the like. 

The sixth is the application as an alternative to an antiseptic, preservative, and the like in producing processed 
edibles. It provides a potential for an alternative to food additives (347 types). 

An electrolytic water generator for producing high concentration hydrogen dissolved water will be described here- 
inafter. 

Fig. 2 shows the concept of an electrolytic water generator for generating electrolytic hydrogen dissolved water of 
the present invention. The electrolytic water generator includes a cathode chamber 2 with a cathode electrode 1 , and 
an anode chamber 4 with an anode electrode 3. Cathode chamber 2 is separated from anode chamber 4 by a diaphragm 
5. A cathode water outlet pipe 6 from which cathode water (alkaline water) is drawn out is connected to cathode chamber 
2. A drain pipe 7 for discharging anode water (acidic water) outward is connected to anode chamber 4. A feed pipe 8 
is connected to respective cathode and anode chambers 2 and 4 so that raw water including at least natrium, kalium, 
magnesium, and calcium such as tap water, ground water, and water from a well is supplied. By using this electrolytic 
water generator, raw water is electrolyzed to obtain electrolytic hydrogen dissolved water including dissolved hydrogen 
(H+ H* H 2 ). 



Embodiment 2 

Fig. 3 shows the concept of an electrolytic water generator according to a second embodiment of the present 
invention. In contrast to the first embodiment in which only one electrolysis tank is included, the electrolytic water 
generator according to the second embodiment includes three electrolysis tanks (Nos. 1 , 2 and 3). The cathode cham- 
ber of the first electrolysis tank (No. 1 ) and the cathode chamber of the second electrolysis tank (No. 2) are connected 
through a first pipe 11 to transfer cathode water. The anode chamber of the first electrolysis tank (No. 1 ) and the anode 
chamber of the second electrolysis tank (No. 2) are connected through a second pipe 12 to transfer anode water 
therebetween. The cathode chamber of the second electrolysis tank (No. 2) and the cathode chamber of the third 
electrolysis tank (No. 3) are connected through a third pipe 13 for transferring cathode water. The anode chamber of 
the second electrolysis tank (No. 2) and the anode chamber of the third electrolysis tank (No. 3) are connected through 
a fourth pipe 14 for transferring anode water therebetween. By increasing the number of electrolysis tanks, the con- 
centration of the dissolved hydrogen in the obtained cathode water can be increased. The obtained cathode water and 
anode water are stored in a reservoir and provided outwards by the opening/closing operation of both values X-1 and 
X-2. The cathode liquid and anode liquid stored in the reservoir can be returned to the electrolysis tank by a water 



4 



EP 0 826 636 A1 



pump (W.P) to be repeatedly subjected to electrolysis. In the drawing, FS represents a flow sensor. 
Embodiment 3 

s An electrolytic water generator according to a third embodiment of the present invention is an improvement of the 

electrolytic water generator of Fig. 2, and is shown in Figs. 4-6 B. The electrolytic water generator of Fig. 2 has scale 
such as calcium and magnesium attached to cathode electrode 1 when used for a long time period to result in reduction 
in the electrolytic current. 

For the purpose of preventing this phenomenon, the method is employed of maintaining the essential performance 
10 by inverting manually or automatically the voltage between the electrodes to remove the scale attached to the cathode 
electrode at a constant time interval of the usage period. However, this method is disadvantageous in that the scale 
detached from cathode electrode 1 during or after cleaning will float as solids in the alkaline water. It may not be 
appropriate for usage as the electrolytic hydrogen dissolved water of the present invention. 

The third embodiment is directed to improve such a problem. An electrolytic water generator improved so that the 
is scale of calcium, magnesium, and the like do not attach to the electrode is provided. 

Fig. 4 is a flow chart of generating electrolytic hydrogen dissolved water according to the third embodiment of the 
present invention. Tap water is introduced into a purification cartridge 59 to have chlorine and the like removed there- 
from. The tap water is sent to electrolysis tank 60. The amount of tap water supplied to electrolysis tank 60 is gauged 
by a flow sensor 81 . In electrolysis tank 60, the tap water is electrolyzed, whereby alkaline water and acidic water are 
20 generated. 

By a cross line 66 that will be described afterwards, alkaline water is always provided from an alkaline water outlet, 
and acidic water is always discharged from an acidic water discharge outlet. Electrolysis tank 60 and cross line 66 are 
connected to a control circuit 80. Control circuit 80 is connected to flow sensor 81 . Upon detection of a predetermined 
amount of flow of tap water by flow sensor 81 , control circuit 80 issues an instruction. Control circuit 80 receives this 

25 instruction to invert the supply voltage to electrolysis tank 60 and simultaneously operates the valve unit of cross line 
66. Accordingly, the alkaline water is always output from the alkaline water outlet, and the acidic water is always dis- 
charged from the acidic water discharge outlet. Since the supply vottage can be inverted in a short cycle by the present 
apparatus, no scale will adhere to the electrode. Since the above-described operation is completely carried out auto- 
matically within the mechanical unit, no labor is required. 

30 Fig. 5 is a block diagram for describing in further detail the operation of the alkaline water output from the alkaline 

water outlet, and the acidic water discharged from the acidic water discharge outlet. 

A valve rotor 88 functions to operate the cross line which is the switching valve, and is driven by a motor 95. Inlets 
1 and 2 are provided so that water (alkaline water, acidic water) from the electrolysis tank enters the cross line. Inlet 
1 communicates with the first electrode chamber of the electrolysis tank, and inlet 2 communicates with the second 

35 electrode chamber. 

Upon introduction of alkaline water from inlet 1 and acidic water from inlet 2, valve rotor 88 is operated so that 
alkaline water is output from the alkaline water outlet, and acidic water is discharged from the acidic water discharge 
outlet. 

When the supply voltage between the first and second electrodes is inverted so that acidic water is introduced 

40 from inlet 1 and the alkaline water is introduced from inlet 2, valve rotor 88 is rotated so that alkaline water is output 
from the alkaline water outlet and acidic water is discharged from the acidic water discharge outlet. 

The time of inverting the supply voltage applied across the first and second electrodes is determined by the amount 
of tap water introduced into the electrolysis tank detected by sensor 81. When a predetermined amount of tap water 
is supplied to the electrolysis tank, sensor 81 issues an instruction to microcomputer 80 which is the control circuit. 

45 Microcomputer 80 inverts the supply voltage applied across the first and second electrodes, and simultaneously drives 
motor 95 to rotate valve rotor 88. Thus, alkaline water is constantly output from the alkaline water outlet, and the acidic 
water is constantly discharged from the acidic water discharge outlet. 

Fig. 6A is a diagram for describing the operation of a switching valve termed cross line 66. In the drawing, input 1 
communicates with the first electrode chamber of the electrolysis tank. Inlet 2 communicates with the second electrode 

50 chamber. When alkaline water is introduced through inlet 1 and acidic water is introduced through inlet 2, a first water 
channel A and a second water channel B open, whereby alkaline water is output from the alkaline water outlet through 
the first water channel A, and the acidic water is discharged from the acidic water discharge outlet through the second 
water channel B. It is to be noted that a valve unit 65 is connected to valve rotor 88. 

When the supply voltage applied across the first and second electrodes is inverted so that acidic water is introduced 

55 from inlet 1 and alkaline water is introduced from inlet 2, valve unit 65 is rotated 90°, whereby third and fourth water 
channels C and D open as shown in Fig. 6B. As a result, alkaline water is output from the alkaline water outlet, and 
acidic water is discharged from the acidic water discharge outlet. According to the electrolytic water generator of the 
third embodiment, the supply vottage across the first and second electrodes is inverted to operate the switching valve, 
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whereby alkaline water is constantly output from the alkaline water outlet. Therefore, electrolytic voltage can be inverted 
at a short cycle to prevent scale from being attached to the electrode. As a result, electrolytic hydrogen dissolved water 
without any scale can always be obtained stably. 

Since hydrogen (H+ H*. H 2 ) of at least 0.1 ppm is included according to the electrolytic hydrogen dissolved water 
5 of the present invention, the radical (superoxide anion radical) that is the cause of DNA damage can be reduced to 
eliminate this radical. Thus, the electrolytic hydrogen dissolved water is applicable in various fields in addition to the 
field for preventing or suppressing DNA damage. Furthermore, when neutralized, the electrolytic hydrogen dissolved 
water can easily be applied to the human body. 

Although the present invention has been described and illustrated in detail, it is clearly understood that the same 
10 is by way of illustration and example only and is not to be taken by way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended claims. 

Claims 

15 

1. Electrolytic hydrogen dissolved water including dissolved hydrogen of at least 0.1 ppm. 

2. The electrolytic hydrogen dissolved water according to claim 1 , wherein said water is neutralized. 

20 3. The electrolytic hydrogen dissolved water according to claim 1 , including dissolved hydrogen of 0. 1 ppm - 2.0 ppm. 

4. The electrolytic hydrogen dissolved water according to claim 3, including dissolved hydrogen of 0.5 ppm -1.5 ppm. 

5. The electrolytic hydrogen dissolved water according to claim 1, including dissolved oxygen of 2 ppm - 10 ppm. 

25 

6. The electrolytic hydrogen dissolved water according to claim 1, wherein oxidation-reduction potential is not more 
than +100mV. 

7. The electrolytic hydrogen dissolved water according to claim 6, wherein oxidation -reduction potential is -100mV 
30 ~ -1000mV. 

8. The electrolytic hydrogen dissolved water according to claim 1 used for application selected from the following 
groups of a) - f): 

35 a) transfusion formulation, dialysis treatment solution, peritoneal dialysis solution, or medicine, 

b) lotion, 

c) antioxidation edibles, 

d) processed drinks, 

e) washing agent of vegetable, fruits, and the like before shipment, 
40 f) food additives. 

9. A method of producing electrolytic hydrogen dissolved water comprising the steps of: 

preparing raw water including at least natrium, kalium, magnesium and calcium ions, 
45 obtaining purified water from said raw water, 

adding a catalyst for promoting electrolysis in said purified water, and 

electrolyzing said purified water added with said catalyst, and then deriving cathode water. 

10. The method of producing electrolytic hydrogen dissolved water according to claim 9, further comprising the step 
50 of removing hypochlorous acid from said derived cathode water. 

11. The method of producing electrolytic hydrogen dissolved water according to claim 9,. wherein an added amount 
of said catalyst to promote electrolysis is adjusted so that conductivity of said purified water is at least 1 00p.S/cm. 

55 12. The method of producing electrolytic hydrogen dissolved water according to claim 9, further comprising the step 
of adding a buffer into said derived cathode water to neutralize said cathode water. 

13. The method of producing an electrolytic hydrogen dissolved water according to claim 1 2, wherein water produced 
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with an anode electrode is used as said buffer. 

14. An apparatus of producing electrolytic hydrogen dissolved water comprising: 

means for obtaining purified water from raw water, 

catalyst supply means for supplying a catalyst to promote electrolysis in said purified water, and 
means for electrolyzing said purified water with said catalyst added. 

15. The apparatus of producing electrolytic hydrogen dissolved water according to claim 14, wherein 

said means for electrolyzing purified water includes first and second electrolysis tanks with a cathode chamber 
and an anode chamber, respectively, 

said cathode chamber of said first electrolysis tank and said cathode chamber of said second electrolysis tank 
are connected by a first pipe (11 ) to transfer cathode water, and 

said anode chamber of said first electrolysis tank and said anode chamber of said second electrolysis tank 
are connected by a second pipe (1 2) to transfer anode water. 

16. The apparatus of producing electrolytic hydrogen dissolved water according to claim 14, wherein said means for 
electrolyzing purified water applies a voltage between first and second electrodes separated by a diaphragm to 
electrolyze purified water to generate alkaline water and acidic water, comprising: 

an alkaline water outlet for providing said alkaline water, 

an acidic water discharge outlet for discharging said acidic water, 

a first electrode chamber including said first electrode, 

a second electrode chamber including said second electrode, 

a first water channel (A) provided between said alkaline water outlet and said first electrode chamber for 
conducting a flow of electrolytic water generated at said first electrode chamber towards said alkaline water 
outlet, 

a second water channel (B) provided between said acidic water discharge outlet and said second electrode 
chamber for conducting a flow of electrolytic water generated at said second electrode chamber towards said 
acidic water discharge outlet, 

a third water channel (C) provided between said alkaline water outlet and said second electrode chamber for 
conducting a flow of electrolytic water generated at said second electrode chamber towards said alkaline water 
outlet, 

a fourth water channel (D) provided between said acidic water discharge outlet and said first electrode chamber 
for conducting a flow of electrolytic water generated at said first electrode chamber towards said acidic water 
discharge outlet, 

a switching valve (65) for switching the water channel so that said third and fourth water channels (C, D) are 
closed when said first and second water channels (A, B) are open, and said third and fourth water channels 
(C, D) are opened when said first and second water channels (A, B) are closed, and 

control means so that said switching valve (65) is operated when supply voltage between said first and second 
electrodes is inverted, whereby alkaline water can be always output from said alkaline water outlet. 
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FIG. 2 
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FIG. 5 
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